A 49-year-old man, who had a 30-year history of drinking the equivalent of 80 g of ethanol per day, underwent a detailed medical examination for cough and dyspnea. Chest-abdominal computed tomography and endoscopic retrograde pancreatography led to the diagnosis of a mediastinal pancreatic pseudocyst resulting from obstruction of the pancreatic duct by a protein plug. The pseudocyst rapidly improved with conservative treatment with camostat mesilate, H2-receptor antagonist and digestive enzymes. Although the patient abstained from alcohol for approximately 6 months, he resumed drinking, leading to recurrent attacks of pancreatitis. Bromhexine hydrochloride was then administered for 6 months, with the expectation that it would have a mucolytic effect on the pancreatic juice, resulting in improvement in the clinical symptoms, pancreatic enzymes and pancreatic exocrine function, as well as elimination of the protein plug. Bromhexine hydrochloride may be a new therapy for pathological states, such as alcoholic chronic pancreatitis, in which there is increased viscosity of the pancreatic juice because of elevated protein concentration, leading to protein plug formation and temporary blockage of the pancreatic duct.
Introduction
In alcoholic chronic pancreatitis there is an increased concentration of protein in the pancreatic juice as a result of the long-term alcohol intake, and this is considered to increase the viscosity of the pancreatic juice, leading to the formation of a protein plug that blocks the pancreatic duct and causes recurrent attacks of pancreatitis. Bromhexine hydrochloride is a bronchial mucolytic that also has an affinity for acinar cells, causing these cells to secrete low-viscosity pancreatic juice. We report a case of alcoholic chronic pancreatitis in which a mediastinal pancreatic pseudocyst was the result of obstruction of the pancreatic duct. After 5 months of treatment with bromhexine hydrochloride, the plug was eliminated.
Case Report
A 49-year-old man with a 30-year history of drinking the equivalent of 80 g of ethanol per day attended his local clinic with a cough that had started in late May 2000. His symptoms had not improved after treatment for the common cold, and when he also developed dyspnea and chest pain he presented to hospital in June. Chest radiography revealed extensive pleural effusion, and the patient was admitted for further investigation. On admission, hematology studies indicated a marked inflammatory reaction: white blood cell count 16,240/ l with 78% neutrophils, erythrocyte sedimentation rate 77 mm/h and C-reactive protein concentration 26.6 mg/dl. Pancreatic enzymes were elevated: serum amylase 1,648 IU/l, lipase 600 IU/l, trypsin 820 ng/ml and elastase 1 1,300 ng/dl. Urinary amylase was also elevated at 10,132 IU/ l. The pleural effusion appeared bloody and was positive for the rivalta reaction. Pancreatic enzyme levels in the pleural effusion were elevated: amylase 19,780 IU/l, lipase 1,170 IU/l, trypsin 1,220 ng/ml and elastase 1 1,400 IU/l. Ultrasonography revealed a cystic lesion with a septum, 5.7×2.8 cm in size, located in the left posterior peritoneal cavity and another lesion, 4.7×2.3 cm with solid and cystic segments, located on the right side immediately below the esophagogastric mucosal junction.
Chest abdominal enhanced computed tomography (CT) showed bilateral pleural effusions, more pronounced on the left side. In the mid-mediastinum, to the right of the esophagus, there was another cystic lesion with a septum, which appeared to be continuous with the pleural effusion and associated with the cloudy, cystic fatty tissue beneath it. Other cystic lesions, each with a septum, were located in the left and right posterior peritoneal cavity. The pancreatic duct in the body of the gland was dilated, and there was a lesion suggestive of an internal fistula on the ventral side. From its periphery to the upper part, the cystic fatty tissue appeared cloudy ( Fig. 1 ). Because the patient's general condition was good, the initial treatment regimen comprised antibiotics, a proteolytic enzyme inhibitor and an H2-receptor antagonist. By the 21st day of admission, the bilateral posterior mediastinal and peritoneal cysts and the pleural effusion had almost disappeared. As the results of various investigations had also improved, endoscopic retrograde pancreatography (ERP) was performed on the 22nd day of admission. The main pancreatic duct in the body was dilated, and there was a small transparent object within its lumen, suggestive of a protein plug. The lumen of the duct from the site of dilation toward the tail appeared irregular ( Fig. 2A, B ). Plain CT scanning performed immediately after ERP revealed accumulation of contrast material within the duct, and a transparent object within the dilated pancreatic duct at the same site as seen at ERP (Fig. 2C, D) . These findings suggested acute aggravation of chronic pancreatitis: that is, the protein plug had lead to an anterior rupture of the pancreatic duct, and through this internal fistula the pancreatic juice had leaked into the abdominal cavity, forming cysts in the posterior peritoneal cavity. The pancreatic juice had also entered the mediastinum and thoracic cavity through an esophageal hiatus, again forming cysts. After discharge from hospital, the patient continued to abstain from alcohol while taking camostat mesilate (600 mg/day), an H2-receptor antagonist, and digestive enzymes. He remained in good general health, but resumed drinking in November 2000 and suffered another attack of acute pancreatitis in December. ERP at the time revealed a dilated main pancreatic duct in the body and a transparent object, suggestive of a protein plug, in the lumen. Abdominal plain CT performed immediately after ERP showed accumulation of contrast material and a transparent object in the lumen of the duct at the site seen on the ERP image. The patient continued to drink, even after this episode, suffering from persistent epigastric and back pain. After obtaining informed consent from the patient, who was unable to abstain from drinking, we added bromhexine hydrochloride (12 mg/day) to his existing treatment regimen for 5 months, in expectation of its mucolytic effect on the pancreatic juice. His clinical symptoms (epigastric and back pain) improved and so did the concentrations of pancreatic enzymes: serum amylase fell from 428 to 261 IU/l, lipase from 107 to 67 IU/l, trypsin from 670 to 107 ng/ml, elastase 1 from 440 to 230 ng/dl, and urinary amylase from 1,980 to 640 IU/l. Fecal chymotrypsin also improved from 16.3 to 21.6 units/gram. There was, however, no improvement in HbA1c, which showed little change from 7.2% to 7.4%. ERP was performed in May 2001, and abdominal plain CT immediately afterward; both showed that the protein plug had been eliminated from the pancreatic duct (Fig. 3) . The patient has continued to take bromhexine hydrochloride, an H2-receptor antagonist, and digestive enzymes for 3 years, and despite his continued drinking, he has had no recurrence of pancreatitis. His investigation results are stable, with serum amylase 284 IU/l, urinary amylase 962 IU/l, fecal chymotrypsin 22.3 units/gram, and HbA1c 7.0 %, and there has been no protein plug reformation at MRCP.
Discussion
Complications in the thoracic cavity associated with chronic pancreatitis include pleural effusion, pericardial effusion and mediastinal pancreatic pseudocysts. Of these, reports of mediastinal pancreatic pseudocysts are rare. This complication was first reported by Edlin in 1951 (1), and less than 50 cases have been reported thus far (2). Cameron has postulated that a mediastinal pancreatic pseudocyst is the result of pancreatic juice leaking through a rupture of the posterior pancreatic duct, caused by pancreatitis (3), and then entering the mediastinum from the posterior peritoneal cavity, but there has not been a report of a mediastinal pancreatic pseudocyst resulting from obstruction of the pancreatic duct by a protein plug. Generally, mediastinal pancreatic pseudocyst is treated surgically by internal and external fistulectomy in patients who show little improvement with initial treatment, develop severe infection, or require emergency treatment. Improvement of a mediastinal pancreatic pseudocyst with conservative treatment (4, 5), or spontaneous improvement (6), has been reported in patients who did not require surgical treatment because they were generally in good health. As the present patient was also in good general health, the initial treatment comprised antibiotics, a proteolytic enzyme inhibitor, and an H2-receptor antagonist. After about 3 weeks of treatment, serum and urinary amylase concentrations had improved, and all radiological evidence of the mediastinal pancreatic pseudocyst, pleural effusions, and posterior peritoneal pancreatic pseudocysts had disappeared. Although patients reportedly require 4-14 months of conservative treatment to eliminate such cysts (4, 5) , those in the present patient disappeared rapidly, probably because the protein plug that was temporarily obstructing the pancreatic duct like a check-valve was dislodged or removed by an unknown mechanism.
In cases of alcoholic chronic pancreatitis, continuous drinking by the patient is considered to increase the protein concentration of the pancreatic juice (7, 8) and thus its viscosity (9, 10), leading to formation of a protein plug in the pancreatic duct (11, 12) and recurrent attacks of pancreatitis. Attempts have been made to treat such patients with secretin (13) , and endoscopic removal of the pancreatic juice and protein plug (14) , but it is difficult to achieve a permanent effect.
Bromhexine hydrochloride is an alkaloid which is developed from an active ingredient of adhatoda vasica, a crude preparation discovered in India. Its pharmacological activities include increasing serous secretions from the bronchial mucosa (15) , and fragmentation of the acid mucopolysaccharide involved in the viscosity of sputum (16) . It is widely used clinically as an expectorant, and has been shown to be effective for the symptoms of dry eyes and dry mouth associated with Sjögren's syndrome by increasing lacrimation and salivation (17, 18) . Bromhexine hydrochloride has also been shown to have a high transfer to, and affinity for, the pancreas in rats and dogs, and to produce low-viscosity mucus by directly acting on mucus-producing cells (19) . Thus bromhexine hydrochloride enhances the function of a wide range of exocrine glands. In clinical use, administration of bromhexine hydrochloride to a patient with recurrent pancreatitis associated with a mucin-producing pancreatic tumor produced remission of symptoms and signs, normalization of pancreatic enzymes and a reduction in the viscosity of the pancreatic juice (20) , thus demonstrating its solubilizing effect on mucous protein. A similar effect has been reported in a patient with a mucin-producing bile duct tumor (21) . In another patient with non-alcoholic chronic pancreatitis, a protein plug disappeared after bromhexine hydrochloride was administered for four and a half months (22) .
Anticipating a beneficial result from the mucolytic effect of bromhexine hydrochloride on the pancreatic juice, we added it (12 mg/day p.o.) to the present patient's existing regimen of camostat mesilate, H2-receptor antagonist and digestive enzymes, because he was unable to stop drinking. This led to improvement in his epigastric and back pain, and in both the concentration of pancreatic enzymes and pancreatic exocrine function. No improvement in pancreatic endocrine function was observed, however. ERP demonstrated elimination of the protein plug and improvement in the irregular outline of the lumen of the main pancreatic duct. Overall, these results indicate that bromhexine hydrochloride reduced the viscosity of mucus by acting on the acinar cells (i.e. the pancreatic exocrine gland) and thus improved the congestion of the pancreatic juice, leading to improvement in clinical symptoms, pancreatic enzymes and pancreatic exocrine function, as well as dissolution of the protein plug. Currently the patient continues to take bromhexine hydrochloride and remains free of recurrence of pancreatitis despite his continued drinking.
In alcoholic chronic pancreatitis, it is considered that the patient's continuous drinking results in recurrent attacks of pancreatitis because of the increased protein concentration in the pancreatic juice, which leads to the formation of a protein plug in the pancreatic duct. Bromhexine hydrochloride has a high affinity for pancreatic tissue, causing the acinar cells to secrete low-viscosity pancreatic juice, which improves congestion of the juice. Although the importance of abstaining from alcohol goes without saying, the outcome in the present case suggests that bromhexine hydrochloride is a potential new treatment for conditions in which increased viscosity of the pancreatic juice is associated with attacks of pancreatitis.
